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The e p i t e x i a l growth of SF on monocrystal-annealed s e q u e n t i a l l y before t h i s s e t t i n g l i n e S i i s s t r o n g l y dependent on t h e o r i e n t a -was v a r i e d . For each s h o t t h e l a s e r o u t p u t t i o n of t h e underlying s u b s t r a t e . Thomas and energy was monitored by means of a photoFrancombe /1/ have shown t h a t e p i t a x i a l l adiode-assembly w i t h a r e p r o d u c i b i l i t y of a y e r s f r e e of s t r u c t u r a l d e f e c t s can be grown -few percent.
by sublimation i n u l t r a h i g h vacuum. The subBackscattering and channeling-effect meas t r a t e temperature f o r (111) s u r f a c e s had t o surements were made with 2 MeV 4~e i o n s t o be kept a t 650°C, b u t f o r (100) s u r f a c e s a determine t h e t h i c k n e s s of t h e amorphized temperature a s low a s 350°C was s u f f i c i e n t .
zone and t h e degree of crystal-recovery The e f f e c t of o r i e n t a t i o n on t h e regrowth achieved. I n t h i s r e p o r t we g i v e only p r e % ir a t e of S i s u r f a c e l a y e r s amorphized by ion-minary r e s u l t s . A more comprehensive study implantation has been reported ( s e e f o r i n s -w i l l be published elsewhere. Recently it has been discovered t h a t epi-mal and compared t o random s p e c t r a taken a t t a x i a l growth of amorphously deposited o r -5' o f f normal. The r a t i o , xmin, of t h e amorphized S i l a y e r s can a l s o be achieved by aligned y i e l d t o t h e random y i e l d was taken l a s e r o r e l e c t r o n beam annealing methods.An j u s t below t h e implanted r e g i o n and was e x t e n s i v e i n v e s t i g a t i o n of o r i e n t a t i o n e fused a s a measure of t h e degree of c r y s t a lf e c t s on t h e s e methods has n o t been p e r f o rl i n i t y i n t h e disordered l a y e r s .
med y e t and might h e l p t o understand t h e growth mechanism. Therefore we have compared tlie energy threshold f o r annealing of (100) and (111) 
t i o n of t h e i n c imin d e n t l a s e r energy d e n s i t y f o r t h e (100) and (111) samples. For both s e t s of samples we observe a r e l a t i v e l y sharp t h r e s h o l d f o r annealing. The s t r i k i n g r e s u l t i s t h a t t h e s e
threshold e n e r g i e s a r e n o t i d e n t i c a l . S i ( 1 0 0 ) has i t s threshold f o r annealing of t h e 2000 amorphous l a y e r a t an energy d e n s i t y of 1.05 ~/ c m~. This i s i n 0.9 agreement w i t h t h e dependence of t h e r e c r y s t a l l i z a t i o n t h r eshold on amorphous l a y e r t h i c k n e s s a s measured f o r S i (1 00) implanted with A s i o n s /3/.
For S i (111) we Bind an e q u a l l y w e l l d e f i n e d t h r e s h o l d , b u t i t s value i s almost 1 0 % higher than t h a t of S i (1 00). F i g u r e 2 shows t h a t t h e b a c k s c a t t e r i n g spect r a f o r unannealed S i ( 1 0 0 ) and S i (111) samples a r e i d e n t i c a l . Therefore t h e observed d i f f e r e n c e i n threshold energy f o r l a s e r annealing cannot be due t o F. d i f f e r e n c e i n amorphous l a y e r t h i c k n e s s .
ENERGY (MEV)
A d i f f e r e n c e i n t h e minimum y i e l d f o r S i (100) and S i (111) a f t e r i r r a d i a t i o n with approx. 0.95 ~/ c m ' could, i n p r i n c i p l e , be due t o a d i f f e r e n t type of r e s i d u a l damage i n t h e implanted l a y e r . However, i t i s very u n l i k e l y t h a t t h i s could r e s u l t i n t h e l a rge d i f f e r e n c e i n b a c k s c a t t e r i n g s p e c t r a observed a t t h i s energy d e n s i t y ( s e e Fig.2) TEM-measurements w i l l be made t o e l u c i d a t e t h i s p o i n t . I t i s q u e s t i o n a b l e how t h e above r e s u l t s should be explained i n terms of a t h e rmal m e l t i n g model f o r pulsed l a s e r annealing of s i l i c o n ( s e e f o r i n s t a n c e Wang e t a l . /4/ and Baeri e t a1./5/). I n t h i s model i t i s a ssumed t h a t t h e energy of t h e i n c i d e n t phot o n s i s converted i n t o h e a t i n t h e l a t t i c e i n a l a y e r of depth given by t h e photon abs o r p t i o n l e n g t h and a time small compared t o t h e d u r a t i o n of t h e p u l s e . I n ' t h i s model a threshold f o r laser-anneal i n g i s explained by assuming t h a t i n o r d e r t o o b t a i n a good anneal i t i s necessary t o melt through t h e amorphous l a y e r i n t o t h e s i n g l e c r y s t a l S i s u b s t r a t e . Of course t h e energy d e n s i t y t o m e l t a 2140 amorphous l a y e r of S i should be independent of t h e s u b s t r a t e o r i e n t a t i o n .
On t h e o t h e r hand t h e observed d i f f e r e nce i n annealing t h r e s h o l d might be r e l a t e d t o a d i f f e r e n c e i n regrowth r a t e from t h e m e l t f o r Si(100) and (111) . I t i s p o s s i b l e t h a t t h e f r e e z i n g r a t e during l a s e r anneal i n g near t h e threshold f o r melting through t h e amorphous l a y e r i s t o o high f o r S i (111) t o grow properly. Increasing t h e l a s e r energy might decrease t h e f r e e z i n g r a t e /6/. I t should be noted, however, t h a t i n most c a lc u l a t i o n s based on t h e thermal melting model t h e r a t e of cooling does n o t depend on t h e i n i t i a l l a s e r energy d e n s i t y . Theref o r e , t h e s e c a l c u l a t i o n s would p r e d i c t t h e same t h r e s h o l d f o r annealing of amorphous l a y e r s on d i f f e r e n t l y o r i e n t e d s u b s t r a t e s , which i s a t v a r i a n c e with t h e p r e s e n t f i ndings.
